Improvement of self-organizing time divison multiple access in vehicular ad-hoc networks by Arif, Ari Sabir
 IMPROVEMENT OF SELF-ORGANIZING TIME DIVISION MULTIPLE 
ACCESS IN VEHICULAR AD-HOC NETWORKS 
ARI SABIR ARIF 
A dissertation submitted in partial fulfillment of the  
requirements for the award of the degree of  









Faculty of Computing 























This work is dedicated to my beloved parents, my father “Sabir Arif Hama Murad” 
and my mother “Bafraw Hama Sidiq Saeed” for their resilience in insisting to 






















 In The Name Of Allah, Most Gracious, Most Merciful 
First and foremost, I must be thankful to Allah for finishing the research and I 
would like to express my sincere thanks and appreciation to my supervisor Dr. 
Mohammad Abdur Razzaque, for his precious guidance, encouragement, 
constructive criticisms, advice, knowledge and motivation. Without his continual 
support and interest, this project report would not have been that same as presented 
here.  
I would like to thank to all my family members for their prayers and all their 
supports and encouragements. I am also grateful to my all friends, especially Dr. 
Kayhan Zrar Ghafoor, who never give up their support to me.  
Besides, I would like to thank the authority of Universiti Teknologi Malaysia 




Vehicular ad-hoc network (VANET) is a subclass of mobile ad-hoc network 
(MANET) with the key difference of frequently changing mobility pattern and 
network topology. It can provide both vehicle-to-vehicle (V2V) and vehicle-to-
infrastructure (V2I) communications thereby can greatly improve the safety and 
efficiency of road traffic. Media Access Control (MAC) is one of the key protocols 
for VANET in providing real-time services. Self-Organized Time Division Multiple 
Access (STDMA) is one of the MAC protocols for VANETs. The main problem of 
STDMA (MAC) protocol is delay. In this research, we proposed a scheduling 
algorithm to surmount this delay and improve the performance of STDMA MAC 
protocol, by allocating additional time slots for all nodes in the emergency service 
category. In the proposed algorithm we divide the available bandwidth between two 
different service classes: best effort and real time. There are two different counters, 
which count the number of allocated slots to users of different classes. The highway 
scenario is selected to model the vehicle traffic patterns. Simulation results show that 
for different number of nodes the proposed scheme has improved the delay by 23% 
and throughput by 4% compared to STDMA.  For different values of speed it has 
shown 24% lower delay and 23% higher throughput than STDMA. In addition, result 
show that our proposed protocol outperforms the conventional one CSMA/CA in 




Vehicular Ad-hoc Network (VANET) adalah subkelas Mobile Ad-hoc 
Network (MANET) yang mempunyai perbezaan utama iaitu corak mobiliti dan 
jaringan topologi yang sering berubah. Ia membolehkan komunikasi kenderaan-ke-
kenderaan (V2V) dan kenderaan-ke-infrastruktur (V2I), maka ia meningkatkan 
keberkesanan keselamatan dan kecekapan trafik jalan raya . Media Kawalan Akses 
(MAC) merupakan salah satu protokol utama bagi VANET dalam menyediakan 
perkhidmatan dalam waktu nyata. Self-Organizing Time Division Multiple Access 
(STDMA) adalah salah satu protokol MAC bagi VANETs dimana masalah utama 
protokol STDMA (MAC) adalah kelewatan. Kajian ini mencadangkan algoritma 
penjadualan untuk mengatasi kelewatan ini dan meningkatkan prestasi protokol 
STDMA (MAC) dengan memperuntukkan slot masa tambahan bagi semua nod  yang 
tertakluk dalam kategori perkhidmatan kecemasan. Dalam algoritma yang 
dicadangkan, ia membahagikan lebar jalur yang ada di antara dua perkhidmatan bagi 
kelas yang berlainan iaitu usaha terbaik dan waktu nyata. Terdapat dua kaunter yang 
berbeza untuk mengira bilangan slot yang diperuntukkan kepada pengguna kelas 
yang berlainan. Senario lebuhraya dipilih untuk memodelkan corak trafik kenderaan. 
Keputusan rangkaian simulasi menunjukkan bahawa nombor nod yang berbeza bagi 
skim cadangan melambatkan sebanyak 23% and pemprosesan sebanyak 4% 
berbanding STDMA. Untuk nilai yang berbeza kelewatan kelajuan sebanyak 24% 
lebih lambat dan 23% lebih tinggi pemprosesan daripada STDMA. Di samping itu, 
keputusan menunjukkan bahawa protokol cadangan melebihi keupayaan 
konvensional CSMA/CA dari segi kelewatan dan pemprosesan.
